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Abstract 



A aignaltfnij method and conversion davice for telecommunications 
networks, for example mobile networks such as GSM or UMTS naiwwk*, wherein 
at least certain subscribers can register in their homa network, or in a 
teiecommunloatlcng network having 3 roaming agreement with Iha operator of 
(hair home network, using a firat subscriber identification from the number area of 
their home operator, certain of these subscribers being assigned a second 
subscriber identification from the number area of a partner network operator with 
which Chese subscribers can register to a visited ftfi&vwkvvlth svhlch operator their 
home network opwator does not have a roaming agreement, the signaling traffic 
ooneern&ig Subscribers who have been registered in such a visited network with a 
second subscriber idenfifieafion number being conducted to the partner network, 
being filtered there, and being rerouted to (hair homa network, and signalling 
traffic concerning such Subscribers received in said partner network from said 
home network being rerouted to this said vietted network. 
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Signalling Method and Conversion Device for Telecommunication! Networks 

This Invention relates to a signalling method and a conversion device for 
telecommunications networks, fn particular, (his invention routes to a sfanal&ng 
method and a COrtversfon devk» for teiecommunicaUons networks fn which a 
5 mulflplidfy of subscribers oommunteste using communications terminate, at least 
certain of (hose subscriber* being able to register in their home network (H) or in 
a telecommunieaflons network whose operator has a roaming agreement with (ha 
operator of their homa network usfng a first subscriber identification which was 
assigned to them from (he number area of (ha operator of their heme network. 

10 Telecommunications systems are known in which subscribers, using (heir 

mobile oorrontmteaflons terminals, are able to shift (by means of a so-called 
roaming) into telecommunications networks which ere operated, for example, by 
foreign network operator*. The practical achievement of roaming between 
telecommunications networks, in particular mobile networks, typically requires 

15 reciprocal agreements between (he network operators concerned; however, the 
networks involved first must also have correspondingly suitable mechanisms and 
devices to enable roaming technically. In particular (ha Gfcbal System for Mobile 
Communications (GSM) defined by the European Telecommunications Standards 
Institute (ETSt, F-OSS21 Sophie Antipolis, Cedex, France) makes if possible for 

20 subscribers with mobfla communications terminals to shift from the home mobile 
network (Home Public Land Mobile Network, HPLMN) into visited networks 
(Visited Public Land Mobile Network, VPLMN). In a GSM mobile network sub- 
scriber identifications linked with cal numbers and subscriber data are fled in a 
Homa Location Register (HLR) of frie HPLMN. The subscriber data comprise, 

w inter alia, information on whereabouts tor a respective subscriber, which, for 
example, is forwarded by a visitor location register (VLR) of a VPLMN (o the said 
HLR. The VLR recognizes (ha HLR of a vlatting subscriber on the bssis of his 
subscriber identification stored in an identification module removabfy connected to 
the mobile communfeations terminal of the eubscriber. and forwarded to the VLR 

v> by the mobile communications tenninal. Either upon request or automatically, the 
VLR transmits to IhaHLRa eo-celled roaming number which is used by the HLR 
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for forward ng call* lathe respective mobile communications terminal in the 
VPLMN. A so-called Mobile Switching Center (MSC) of the GSM network ha* 
acoess to the Infoonatfcn fUe<J in (he HLR, and sen/ee, inter alia, as the interface ' 
between (he mobile network end the Public Swftched Telephone Network (PSTN), 
S and transmits cello from calling communications terminals to said mobile Oom* 
municatlon* terminals, mpscfooty from sard mobile communication* terminate to 
called communication* terminal 8. Although the defined network architecture and 
(he services related (hereto support the so-called roaming of mobile communica- 
tions tormina Is in VPLMN, this is lhan only possible, however, generally speaMng, 
ia if a subscriber is located in the area of a VPLMN with which the operator of his 
HPLMN has reached a roaming agreement. 

Described in the . patent GB 2 260 085 A is a method which makae it pos- 
sible for 0 subscriber to a first mobile network; e.g. an AMPS/O^AMPS network, to 
roam In second notworka, e.g. GSM networks, a main network of these second 

15 mobile networks having a cooperation agreement with the first mobile network end 
a respective Subscriber being handed an identification module which contains an 
IMS! identifying the subscriber as a vfsitor to the main network and as a sub- 
scriber to the first mobile network. Upon registering in the main network, foe 
respective subscriber is recognized as a visiting subscriber from (he first n>oblle 

ao netwik and via a communications link and a converter the main network reeds 
subscriber data from the HLR of the first mobile nefwotk and stores these in the 
VLR of the visited main network. Data on the costs for (he tubecribar in fho 
visited main network are stored in the VLR of Qie visited main network, and are 
passed on later to the HLR (n the first mobile network, for example by means or a 

25 magnetic tapa or via a communications link end e converter. Stored in addition in 
the HLR cf the first mobOa network Is information on the whereabouts of the sub- 
scriber in the visited main network of (he second mobile network. Under (ha 
prerequisite that the first motifs network has a cooperation agreement with the 
main network of the second mobile network and that the first mobile network is 

jo connected to the main networic of the second mobile network via a communica- 
tions link and a converter , a subscriber can, using an identification module which 
contains an IMS! that identifies the subscriber es a visitor to the main network and 
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at a subscriber of (ha first mobile network, alto roam *n a second mobile network 
with which (ha operator of tha first mobil* network tea no dboc4 cooperation 
agreement, with which however tha operator of tha mafn nefr/crk has m each case 
a cooperation agreement In the method according to OB 2 200 085 A at least 
3 certain subscriber data are stored in the HLR of (ho main fiat work whereas oertarn 
subscriber data are stored only in tha HLR of tha first mobile network so thai 
during a visit as mentioned to a second jnobila network data have to bo road from 
tha HLR of the main network and from (ha HLR of tha first mobile network 

it is an object of frla invention to propose a new g tenoning method and a 
lo new conversion device for telecommunications networks, which make it possible 
ft* subscribers of a home network to visit foreign networks svh060 operators have 
no roaming agr*emert with the operator of their home network, and which do not 
require any storing of subscriber data in a Home Location Register outside the 
home netwoik * - 

jS In particular this abject is attained through tha invention in that subscribers 

to a teiecommun kalians network, In whfch a multiplicity of subscribers communi- 
cate using telecommunications terminals, have not only a first subscriber 
identification, for example an International Mobile Subscrtoer Identity (IMSI), 
which was assigned to each of them from tha number area of the operator of their 
homa network and with which Ihey each can register in their tome network or b a 
telecommunications network whose operator has a roaming agreamenf with the 
operator of thefr home network, but each also have a second subscriber identi- 
fication from the number area of an operator of a partner network, in that such a 
subscriber, with this second subscrfoer idertfficatlon, can register in a foreign 
network whoso operator has no roamfng agreement with the operator Of his homo 
network, in that the signalling traffic concerning such a subscriber who has 
registered In a foreign network using his second subscriber Identification is 
passed on to tha partner network, In that the signalling traffic In tha partner 
network fa filtered, whereby the signalling traffic concerning the subscriber who 
has registered in said foreign network using his second subscriber identification is 
rerouted to his home network, and in that tha signalling traffic received in the 



partner network from foe home natwofk concerning Ihe subscriber who has 
registered In a foreign network with hie seoond subscriber identification is 
rerouted to this foreign neurotic The teieoommudcatlons networks ere, far 
example, mobile radio networks, for example ecoorcfing to GSM, UMTS or another 

5 mobile standard, or foted networks in which subscriber* can register themselves 
by means of identification modules. Such a method has the advantage that a 
subscriber from a home network, using a subscriber identification from (he number 
area of e partner network, can register in a foreign network with whose operator 
the operator of his home network has no roaming agreement, the bidirectional * 

10 signalling traffic between the visited foreign netwwk and the home network bang 
carried out according to conventional standards end betng transmitted via the 
partner network. 

Outing the rerouti ng of the signafl Irvg traffic to the home network, Ihe 
second subscriber identification contained In a signaling roesssge.-protocol data 

15 una, for example a Mobile Application Part (MAP) protocol data unit is preferably 
replaced with Bib first subscriber Identification, and during rerouting of the signal- 
ling traffic to the foreign network, (he first subscriber identification contained in a 
signalling massage-protocol data unil is replaced with the second subscriber 
identification. This has the advantage that fn foreign networks a subscriber is 

20 recognized as an authorized subscriber from the partner network on the baste of 
the second subscriber idenfflication, thai in the partner network signalling traffic 
concerning a subscriber with a second subscriber identification is recognized as 
signalling traffic to be forwarded to the home network, fraf in the partner network 
signalling traffic concerning a subscriber with a first subscriber identification is 
recognized as signalling traffic to be forwarded to the foreign network, and ftat in 
the home network a subscriber is recognized as an authorized subscriber to the 
home network on the basis of the first subscriber identification. 

During rerouting of the signalling traffic to the home network, the address- 
es, contained in signalling massage-protocol data units, of network units of the 

$o foreign nelworit for example Ihe number of a Home Location Register (HLR), a 
Visitor Location Register (VI R). a Mobile Switching Center (MSG), or a Service 
Center {SC) - for example a Short Message Service Center <SMSC) - are prefers- 
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bly replaced with addressee of corresponding networtc units of the partner net- 
work, end during ihe rerouting of the rignafUng traffic to the foreign network, the 
addresses, contained in stand lino message-protocol data units, of network units 
of the home network ere replaced with addresses of network units of (he partner 
5 network. This ha* the advantage that in the home network signalling message 
protocol data units from the foreign network and In the foreign network signalling 
message protocol data units from (he home network can thus each be oonsidered 
and treated as signalling message-protocol dafa units from the partner network 
During rerouting of the signalling traffic to the home network, the address, 
10 contained In a signalling connection control message-protocol data unit, for 
example a Signalling Connection Control Part (SCCP}, of a cafled network unit 
(Called Party Address) of the partner network is preferably replaced wfth an 
eddress of a network urtft of the home network, for example 0ia HLR of the home, 
network, ertd durfag the rerouting of <he sigjislling.traffic to the foreign network, 
is the address, contained Fn a signalling connection control aiessege-protocpf. of a 
celling network unit (Ceiling Party Address) of Ihe home netwoj*, for example the 
HLR of Ihe home network, is replaced with an address of a network unif of the 
partner network. This has frie advantage that a signalling connection control 
message-protocol data unit from the foreign network, which addresses a called 
network unit through an address of the partner network, can thereby be re- 
addressed to a cafled network unit in the home network, and that a signalling, 
connection control message-protocol data unit from the home network, which 
contains an address of the home network as the oalHng network unit, can be 
passed on to (ha foreign network with a calling network unit wtth an address from 
Ihe partner netwojfc 

During (he rerouting of the signalling traffic to (he home network the ad- 
dress, contained in a signalling connection control message-protocol data unit, for 
example a Signalling Connection Control Part (SCCP) protocol data unit, of a 
calling network unrt (Calling Party Address) of the foreign network is preferably 
replaced with an address of a network unit of the partner network, and during the 
rerouting of the signalling iraffic to the foreign network, the address, contained in 
a signalling connection control massage-protocol data unit, of a called network 
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unit (Called Party Address) 0* the partner neturafc is preferably replaced with an 
address of a network unit or the foreign ratwcrjc This has I bo advantage thai e 
efgnaHing connection oonUol message-protocol data unit from the foreign network, 
which contains en address of the foreign netwo* as die catling network unit, can 
be passed on to foe home network wiEh a caJling network unit with an address 
from (he partner network, and thai a signalling connection control mesaage- 
protocoJ data unil from the home network, which addresses a called networic unit 
through an address of (he partner netwoik, can be re-addreesed to a called 
network unil In thn foreign network. 

During repl acemont of (ho subscriber Identifications and/or of addresses of . 
network units, the replacement value la preferably determined in each case ao- 
' cording 10 predefined procedures on the basis of the value Co be replaced, for 
example Inlhal individual digits of a subscriber Identification anctfer an address of 
a netwo* unit «re deleted, changed or newly added "This has me advantage that 
it Is possible for only certain parts of a subscriber Identffieatfon and/or address of 
a network unit to ha replaced in a specific way. for example certain parts, which 
relate to e country and/or a network. The procedures as stored, for example, In 
one or mora procedure tables. 

A procedure to be used for the replacement is determined preferably 
through comparison of the value to be replaced with predefined masks. This has 
the advantage that it is possfble to examine specifically only certain parts of a 
subscriber identification and/or of an address of a network unit to determine 
whether the respective subscriber identification andfar address of a network unit 
is supposed to be replaced, for example certain parts rotating to a country and/or 
a network. 

In alternative or complementary embodiment variants, the first and fro 
second subscriber identification are stored for a Subscriber fri different identifi- 
cation modules or in a common identification module. In the first varf ant, tie 
respective user of a communications terminal replaces the identification module 
when he wishes to register in a foreign network, whereas in the second verier* the 
desired Subscriber {dentiticalion is activated manually or automatically , 
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The otyecta mentioned Bbovo are also achieved fri particular by means of 
9i0 Invention In that the conversion devfoe to telecommunications networks, 
which device can be connected to the elgnairinfl system of e ftret teieoommunJca- 
ttons network via a first signaffing connection and to a second tetecommunicaUons 
s network vie a second signalling connection, comprises: 

- a procedure selection table in which masks are stored and numbers of proce- 
dure tables linked to these masks; 

- a comparison module which compere* these masks with addresses or network 
unffc contained h signalling protocol data units received via said f(rst, respec- 

w Qvefy second, signalling connections, and, on the basis of the result of thte 
comparison, determines a number of a procedure table; 

- a conversion module which sppfies ha procedures, contained In the proce- 
dure (able identified by means of the determined number, for conversion of* 
signalling parameters contained In $10*11*9 protocol data units; 

u - a rerouting module thai passes on signalling protowl data units with converted 
signalling parameters via said second, respectively first, signalling connec- 
tions. 

The advantage of such a conversion device consists in thai it makes possible 
Ihe transmission, respectively rerouting, of Signafflng traBfio between telecommunf- 

a> cations networks whose operators have no roaming agreement with one another 
In that addresses (Global Title) and subscriber identifications are analyzed end 
motfifred aooording to predefined procedures without IrcfivWual subscriber iden- 
tifications andto Addresses having to be stored. It is moreover vary flexible since 
tha described procedures tor the conversion cfevioe can be adapted to new 

u applications, new network configurations, cooperation agreements or new 
addresses and can be extended. 

The conversion device preferably comprises said procedure tables with 
predefined procedures according to which the replacement value h eeoh case is 
determined on the basis of (he value to be replaced, wtven replacing subscriber 
30 identifications andtar addresses of network units. 
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Said procedure tables preferably comprise predefined, iter 5* masks, which 
are compared v/lth (ha values to be replaced In order to determine a modification 
procedure to ba used for thaw values to be replaced. 

One embodiment of the present invention win be described in tha following 
S using an example. The embodiment example is illustrated by the following at- 
tached figures: 

Figure 1 shows an overview diagram wifti a bio* diagram and a corre- 
sponding layer diagram. The block diagram short* schematically a home network 
and b foreign network wtth connected network units which are linked logathor via 
io- a partner network and a conversion device.- white tha protocol revels of the cow* 
spending signalling connecfion are illustrated schematically in the layer modal 

Figure 2 shows a block diagram to wtt* have been added schematically a 
conversion modulo of a conversion device ytfth a subscriber Identification- map- 
ping function, an address mapping function for slgnafling massage-protocol data 
15 unto, an address mapping function for signalling connection control message- 
protocol data units, and tha corresponding input and output values Id be replaced, 
which ere taken from protocol data units received, respectively inserted In proto- 
col data units to ba passed on. 

In Figure 1, the reference numeral 1 refers to a schematically shown com- 
mujwcalions tanninai, which can receJv* an identification module 1 1 with sub- 
scriber idenURcation stored tharein, which is removable, for example. Tha identi- 
fication module 1 1 is, for exampie, a chipcard of Ihe plug-in or full-size type, for 
example a card according to ISO 7618, whfoh has a processor and a electronic 
memory accessible to ails processor, for example a SIM (Subscrtoer Identification 
Module) cant The oommunicattons terminal 1 is. for example, a mobile radio 
telephone or a laptop or palmtop computer with a Suitable communications 
modulB for mobile networks H, P, V, for example GSM, UMTS or other mobile 
networks, or a oommuntcations terminal for fixed networks, for example Iha Public 
Switched Telephone Network (PSTN), an Integrated Services Digital Network 
(ISDN), or another telecommunications network with fixed power supply, via which 
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subscriber identifications can be pas*** on to eu itabfe fixed network or supra- 
netwoik Visitor Locaflon Raters <VLR). 

For the following description of (he embodiment example, it ie assumed (hat 
the user of the communications terminal 1 is a subscriber to the teteoommurtca^ 
5 tions netwrfc H, for example a GSM, UMTS or another mobile netwo*. that the 
operator of (his home network H haee roaming agreement wifr iha operator of a ' 
partner network P, for example Dkwfoe e 6SM, l/MTS or other mottle network, 
but has no roaming egreemenl with the operator of a foreign network V, for 
example racewfse a GSM, UMTS or other mottle n*t*wk. In a conventional way 
jo iha subscriber v/ith the oommuntoationa torminaf 1 has been assorted a sub- 
scriber iffonOfication by Ns home operator, for example an International Mobile 
Subscriber identify (IM3I-H). as described ebove. stored on the identification 
module 1 I . In addition, the subscriber, who is interested in visiting afco foreign 
netwoiks V, has been assfgned a further, second subscriber idenfirfc3tfon, far 
is example an International Mobile Subscriber Identity (IMSI-P), from too number 
area of the partner operator of the partner network P, and depending upon the 
embodiment variant, Stored on its own Identification module 1 1 or stored together 
with the subscriber identification IMSJ-H from fte home network H on an identi- 
fication module 11. In the latter case, tho identification module 1 1 can be 
id equipped such thnl ll comprises, for example, a software module, which mates \\ 
possible for the sirbscrfcer to activate a desired subscriber identification BUISI-H, 
IMSI-P. for example by means of control element* 12, or which executes an 
automatic activate on the basis of predefined conditions. 

A subscriber so equipped can register in a visited foreign network V using 
25 an activated subscriber fdentfficafion IMSl-P from the number area of the partner 
operator if the partner operator has a roaming agreement v/ith the operator of the 
foreign network V. As defined In the GSM standard, for example, Iha communica- 
tions terminal 1 transmits, tor example upon start-up, the activated subscriber 
Identification, tor example (he IMSl stored in ihe identification module 1 1 , to the 
wi Visitor Location Register (VLR) 2 of the visited network V. As with a conventional 
GSM location update, the VLR 2 transmits intamatton on whereabouts to the 
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respon* m Home Ucettan Register (HLR) of the user of the mobile device 1 
concerned, the responsible HLR being determined, for example, torn the sut*. 
scriber Identification (IMSQ. Since the subscriber has registered wan a subscriber 
identification fMSI-P from (he number area of (he partner network P, the Informs* 
5 tlon on whereabouts is transmitted to (he partner network P. According to 
convenfional standards, (he IMSI It translated into a Gbbai Mobffe Title (GMT), 
and i$ used by the elgneJIing system, for example a signalling system number 7 
(SS7), on the Signalling Connection Control Part (SCCP) a* the address or a 
called network unit, I.e. as the Catted Party Address, the signalling massage with 
» the information en whereabouts being transmitted In the partner network P. 

Show In RQura * are (ha protocol level* Mobitet Application Part (MAP), Transfer 
Capability Application Part (TCAP), Signalling Connection Control Part (SCCP) 
and Message Transfer Part (MTP) of the signalling system SS7, and are. each 
associafedwfth the blocks of the block diagram shown above by means of the • 
curiy.bracteta. For example, (he protocol stack 2 Is executed with the protocol 
leveis MAP, TCAP, SCCP and MTP in the network unit 2, for example a VLR. 

In frro partner network P, (he signalling (raffle it fBtered on the SCCP level 
i.e. in block 5, which shows schematically the SCCP routing. The signalling traffic 
ia routed on the bads of the address of the ceiled network unfl (Called Party 
Address), and in particular the signalling traffic is passed oh via a slgnairing 
connection 7, T to the inventive conversion unit 3 on the basis of (he Global 
MoWfe Title described above. The schematically shown block 5 is located, for 
eerampte, ai a Signalling Transfer Pcfr* 9 {STP). It should be noted, however, 
(hat a plurality of such STP & oould very well transmit (he signaling traffic, as 
described, via a signaQing connection 7,7* to (he Inventive conversion device 3, 
said plurality of STP 8* being connected to the conversion device 3 via a multi- 
plexing network, for example. 

As is indicated schematically 1 by btockT in Figure 1. the conversion 
device 3, for example a conventional communicatione server, has two protocol 
stacks with the protocol levels MAP, TCAP, SCCP and MTP, of wWdh the ona 
protocol stack is connected lo (he partner network P, via the signalling connection 
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7, T mentioned above, and tha oOw protocol alack ie connected to the home 
natwo* H, nespectfvely to a net *orfc unit 4 connected iherato. for example an 
HLR, via the signalling connaclion 6, 6\ 

Alio Shown in block 3' Is a rerouting module 30 of the conversion device 3, 
5 which is designed, far example, as a software module. The rerouting module 30 
has access to (he interfaces of the protocol slacks mentioned abova in the 
conversion device 3, and can receive protocol data units with data and 
parameters from me protocol stack, can convert them, as wit! be described more 
closely later, end can g)*e to the olher protocol stack for foiwarding. The 
id rerouting moduto 30 comprises a comparison module 51 , for *xan>ple a software 
module, which has access to a procedure selection Cable 36 with predated, 
rtored masks (Global Title Mask), arid vtffah compares these masks wifc oaf (a in 
parameter*' receded Cram the- protocol stacks. Depending upon the outcome of 
this comparison, different predefined procedures stored in procedure tables 37 
l s are applied for converting certain parameters in a conversion modufe 32, as will 
now ba mora closely described. 

In the comparison module 31, first the numbering pten is determined, for 
example No. 1 for E164 or No. 7 for E.214. of a received CaHed Party Address of 
foe SCCP level, and then in the procedure sanction table 38 a comparison fs 

20 made with the stored, predefined masks (Global Title Analysis) cofyeaponding to 
frie particular numbering pfan, the length of whfch masks can differ. Depending 
upon the agreement with one of the masks, a number of e procedure table 37 is 
chosen from the procedure selection table 39. and the eel of predefined proce- 
dure* contained therein le applied for conversion of certain received parameters. 

is Should there be no agreement between the Called Party Address of the SCCP 
level and the predefined masks In the procedure selection table 39, the process ie 
repeated for the Calling Party Address of the SCCP level, and If there is agree- 
ment, a procedure table 37 with a sat of predefined procedures, and otherwise a 
procedure table 37 with a default set of predefined procedures, ie chosen for the 

30 conversion. The table below represent* an example of a procedure selection 
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table 36 with numbering plan, masks and numbers associated with a procedure 
teble37: 



Numbering Plan 


UukCeiobalTlibMnk) 


Procedure Tabte No. 


KE1B4) 


4179 


No. 1 


1 (E184) 


3300134 


No. 3 "" 


7(E^14) 


33J234567 


No. 2 



According to (ha example described above, in which (ho sfgnalllng traffic 
s has been conducted via a signal ling connection 7, T to the inventive conversion 
device 3, the Caled Party Address of Ihe SCCP level, as descrbed above, oorm- 
spondsto the Mobie Global Title derived from the subscriber identification (IMSI). 
The Mobil* Global Title correspond* to the format of the numbering plan 7 (E214) 
so (hat, according to 0m above procedure saTectfcn labta 3d, procedure table No. 
w 2 Js app Itcd for the conversion if the Mobile Global Title' of (ho predefined mask 
cweaponds to -331234»7.' 

The predefined procedures oorrtairted in the procedure table 37 specify 
which motivations (for which numbering plana arid) for v/hhdi prcdafined masks 
are to be carried out for the parameters of the SCCP level (SCCP parameters) 
w and for parameter* of Ihe MAP level (MAP parameters), as is fllwrtrated, by way of 
example. In (he table below: 



Procedure Table No. 2 


! SCCP " 


Numbering Plan 


Mai^GlrtwlTrtlaMask) 


Modification Prooedura 


1 {E.164) 


41793B 


6-3388 


1 (E164) 


417938 


643899 


7<E214} . 


331234567 


9^43566778 




Map 




IMSt 


Mask 


Modification Procedure 


228011122 •' 




9-33445S587 


MSC-Numbw. VLR-Number, HLft-Number, SC-Number: 
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Mask 


Modifleaflon Procadure 


417938 


6-3398 


417939 


8-33899 



The modification procedures in the exempts procedure table 37 above 
are to to understood as foftw: the first numtor (totem the hyphen) indicates 
how many digits of the subscriber identification (IMSI) to to replaced or address 
5 are to to canoelled, and the fblfowfng number* (after the hyphen) are the new 
replacement digit*. If (he number of cancelled drgits end the number of new 
replacement digits are not tie saina, a new address length is calculated. 
no agreement be tound with any of the masks of the respective set of procedures 
37, no changes are made. 

to Given below is an example for modifying, respectively replacing, a . 

• received SCCP address wHh anew SCCP address: . • • . . 

Received address: . . 4 1793 £99000 

Numtoringplan: 7 (£.214) Masks; 417938 

Modficatfon procedure: $-$330140 

13 Maw address: 338014099000 

Given below is an example for modifying, respectively replacing, a 
received IMSI with e new IMS): 

Received IMSI: 22801 t234QOD012 

Mask: 22B01 123400 

2e Modification procedure: 11-33801336899 

New IMSI: 338013399990012 
Figure 2 Is a Mode diagram representing schematically the conversion 
module 32 of the conversion device 3. The conversion module 32 carries out Ihe 
conversion of MAP and SCCP parameters according to the determined proce- 
25 dures described above. In Figure 2 Ihe arrows indicate Ihe direction of flow of the 
signaling traffic, whereby the symbolically shown tefecommunicatlons networks V, 
H Illustrate whether the MAP protocol data units concerned MAF-PDU (Protocol 
Data Unii. PDU), respectively SCCP protocol date units SCCP-PDll. are received 
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from tha visited foreign network V or from the home network H, or are respectively 
pawed on to Ihe visited foreign network V Of 10 the home network H. 

As shown in Figure 2, In tha direction from &ie foreign network V to tha 
home network H, the subscriber Identification IMSW» described above from the 
s number area of the partner operator and tha network unit number, In our example 
tha Visitor Location Register VLR-Vof the foreign network V, are supplied from 
tha MAP-protoeol data unft MAP-POU-V1 to lha conversion module 32, According 
to lha established procedures above, in the subscriber Identification mapping 
function 33, the subscriber identification IMSM> is reptaeecf wfth the subscriber 
to ktantiflcat<oft iMSf-H from the number area of ihe home network K Tha network 
unit number VIR-V, according to the above established procedures, replaced in 
Ihe address mapping fonctton 34 for signalling messages, with the number of the 
. network unit VLR^P from ihe number araaof.lhe partner network P, or it can bs 
transmrtted transparently. The new subscr&ar identfflcaifon IMSI-H and the new 
15 network unit number VLR-P are inserted in tha MAP-protocoJ data unit MAP-PDU- 
H1 . In the same direction, the addresses of (he called network unit {SCCP Called 
Party Address} Calted-P and the address of tha catling network unit (SCCP 
Catling Party Address) Cariing-Vare supplied torn tha SCCT^rok>oof data unit 
SCCP-PDU-Vl to the conversion modcrle «. According to the above established 
JO preoatorea, in (ho address mapping function 35 for signalling connection control 
messages, the SCCP Called Party Address Catted-P is replaced wife the SCCP 
Celled Party Addres* Celled-H from the number area of lha home network H. The 
SCCP Calling Party Address Calling-^ according to the above established pro- 
cedures, In the address mapping function 36 for signalling connection eontroi 
25 messages, Is replaced with tha SCCP Cefling Party Address Calling-P from the 
number area of th* partner network P, or It can be passed or* transparently. The 
new SCCP Called Party Address CeJed-H end the new SCCP Calling Party 
Address Celilng-P are Inserted In the SCCP protocol data unit SCCP-PDU-H1. 
THe MAP-prfitoc»i dels unit MAP-POU-K1 and the SCCP protocof data unit 
50 SCCP-PDU4H 1 are condutted vie the signalling connection 5, fl' (see Figure 1 ) to 
the network unit 4, for example a Home Locaffon Register {HLR), of the home 
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network H, whore they are receded through the standard protocol stack 4' and 
are further processed in a conventional way. 

The signalling connection 6, 8', shown symbolically in Figure t , /a a leased 
ctauil, far exampfe, which is connected to foe conversion device 3, tor example 

J via a multiplexing network. If the logical network una 4, fn our example the Home 
Location Register 4, is executed on various physical nodes of tfie home network 
H, a routing taction J* moreover achieved on the BCCP level if, in an alternative 
embodiment variant the signalling connections, W Is processed via an IP (inter- 
net Protocol) nelwoik, security means ere additionally employed, for exampfa 

» acoording to the TTP (Trusted TWrt Party), PTP {Potnl to Point) or another 
method, it is also possible to achieve the routing function on the MTP level 

As ahown in figure 2, In the oppoalfa direction from (ha home network H to 
' (he foreign *noh*ori< V, for example In connection wllh a standard question fegard- 
ing a roaming number, the subscriber Identification IMSNH dcscrfbod above from 
15 the number area of Iha home operator and (he number oT a network unit, In our 
exempt lh * Homo Location Register HLR-H of the home network H I* supplied to 
Iha conversion module Z2 from the MAP protocol da(a unit MAP-PDU-H2. In the 
subscriber ktentificatfon mapping function 33, according to new procedures whfch 
are determined as described above, toe subscriber identification IMSMH id ro- 
se placed wifo the subscriber identification IMSI-P from Ore number area of the 
partner network P. The network unit number KLR«H is replaced with the network 
unit number HLR-P from the number area of the partner network P, according to 
fre new established procedures, in tho address mapping fund ton 34 for signalling 
message*. The new subscriber identification iMShP end the new network unit 
33 number HLft-P are inserted In the MAP-pcofoool data unit MAF*PDU-VZ In the 
seme Predion, tho address of the called network unit (8CCP Celled Party 
Address) CaUed P and tho address of the caning network unit (SCCP Calling 
Party Address) Caflir>g-H are suppfedto the conversion module 32 from the 
SCCP -protocol data unit SCCP-PDU-H2. The SCCP Called Party Address 
.* Calied-P is replaced with Ihe SCCP CaBed Party Address Callad-V from the 
number area of Ihe foreign network V, according to the new established pro- 
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oedures, in the address mapping function 35 for signalling connection control 
message*; if (he 8CCP Calling Party Address Cattlng-V has been received 
previously transparently. the SCCP Called Party Address Called-V can ba passed 
on transparent Tt\o SCCP Calling Party Address Calling^, according to the 
* now established procedures, In (ho address mapping function 36 tor signalling 
connection control messages, is replaced with the SCCP Calling Party Address 
CaUing-P from the number area of the partner network P. The new SCCP Called 
Party Address CaJied-V and the new SCCP Calling Party Address Calling-P ere 
inserted In the SCCP-prOtoool data unit SCCP-PDLUVZ The MAP-prctocol data 
10 unit MAP-PDU-V2 and lha SCCP-protocol date unit SCCP*PEXM/2 are conducted 
via the signaling connection 7, T (see Figure 1 ) to the network unit 2, for example 
a Visitor Location Register (VLR), of the foreign network V, where ttiey are re- 
ceived through the standard protocol slack Z\ and are further processed in a 
conventional way. 

is The signaling method according Jo the invention and the conversion 

device 3 according to the invention thus make possible, as described above, the 
further transmission, respectively rerouting, of the signalling traffic between 
telecommunications networks whose operator* have not concluded any roaming 
agreements with each other in that addresses (Global Title) and subscriber 

w Identification* are analyzed and modified according to predefined procedures 
without individual subscriber identification* endfor addresses thereby having to be 
stored. Subscribers to the home network, who, as described, visit a foreign 
network thus can ateo be reached in this foreign network, for example under tho 
same call number, e.g. the MSI SOW number (Mobile Subscriber fSDN number), 

25 which is linked to Ihelr subsortoer identification and Is stored in the HLR of their 
homa network, and they can make calls as if they were subscribers to the partner 
network P. The solution described is moreover very flexible since the described 
procedures of the conversion device 3 can be adapted, respectively extended, to 
new applications, new netvwk configurations, cooperation agreements or new 

so addresses, for example by means of corresponding administration tools {software 
applications) via suitable network connections or via a terminal directly connected 
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to Ihe conversion devica 3, or through local or remote loading of new filet with 
adapted procedures. 

Besides the operation and/or Installation of oenveraion devtoes 3, aa des- 
cried in (he present invention, particularly InloreeUng can also be the sensor 
leasing of conversion devices 3 according to (he invention 10 operators of tele- 
communications networks, or the extension of conventional network units in $uch 
a way thai they can be used aa Ihe described conversion devices 3. it may aJso 
be Interesting to cell data carriers or to give them for e limited time to interested 
customer* with licensing fees, the date carriers containing software programs to 
control communications servers (hat then operate as Ihe described conversion 
devices 3. 
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WHAT 18 CLAIMED IS: 

1. A signaling method far tefeoornrnunfoattone network* in which a 
multiplicity of subscribers communfeate using tolecomfmjnfeatfons terminate, at 
laasi certain of these subscribers, using a first subsorfeer Identification which was 
assigned fo them from lha number area of (tie oparalor of Oietr home network, 
being able to register in their home network, or in a telecommunications network 
whose operator he* a roaming agreement wfft the operator of their home network, 
v*hereiru 

- a second subscriber idenfificatfcn is assigned to a said certain subscriber 
from (he number area of an operator of a partner network, 

- e said oertsin subscriber can register in a visited network with this second 
subscriber identification, the operator of hie home network having no roaming 
agreement with the operator of tfils visited network 

- tha signalling traffic concerning a saM oertain subscriber, who has 
registered with a said second subscriber kfantificafion in a said visited network is 
conducted to the said partner network, 

- Una signalling traffic rn said partner network fe filtered, the signalling traffic 
concerning a said certain subscriber, who has registered in a said visited network 
with a said second subscriber identification, being rerouted !o his home network, 
and 

- the said partner nelwoift signalling traffic received from said home 
network concerning a said certain subscriber, who has registered in a said visited 
netwcuk with a said second subscriber identification, Is rerouted lo this said visited 
network. 

2. The signalling method of claim 1 , wherein during raroufing of the 
signaling traffic to the said home network the said second subscriber 
identification contained in a signalling message protocol data unit is replaced by 
the said first subscriber identification, and during the rerouting or the signalling 
traffic to the said visited network tha said first subscriber identification contained 
in a signalling message protocol data unit is replaced by (he said second 
subscriber identification. 



3. The signalling method acoording to one of ihe preoeding claims, wherein 
during rerouting of the signalling traffic to (he said homo network the addresses of 
network units of the raid visited network contained In signalling massage protocol 
data units are replaced by addresses of network units of (he said partner network 

s or are forwarded traittperently, and during the rerouting of the signalling traffic to 
the said visited network the addresses of network units of Ota said home netv/ork 
oorfaJned in signaling message protocol data units era replaced by addresses of 
network units of the said partner natwoi*. 

4. The signaling method according to one of the preceding claims, wherein 
10 during rerouting of the signalling traffic to the said home network the address of a 

called network unit of the said partner network contained in a signalling 
connection control massage protocol data unit is replaced by an address Of a 
network unfit of the said home network, and during the rerouting of the signalling 
traffic to the said visited network (he address of a calling network unit of the said 
is home network contained in a signs fling connection control message protocol data 
untt is replaced by an address of a network unit of the said partner naiworic. 

5. The signaling method according to one of the preceding claims, wherein 
during rerouting of the signalling traffic to tha said home network the address of a 
catting network unit of the said viaHed network contained in a signalling 

jo corvnocfion control message protocol data unit is replaced by an address of a 
network unit of (he sard partner network, or f 8 forwarded transparently, and 6ur\ng 
(he rerouting of (he signa Olng traffic to (tie said visited network the address of a 
called network unit of (he said partner network contained in a signalling 
connection control message protocol data unit ts re-placed by an address of a 

25 network unit of the said visited network. 

6. Tha signalling method escorting to one of the claims 2 to 5 S wherein 
during the replacement of the subscriber identifications andtar of the addresses of 
network units the replacement value in each case is determined from (he value to 
bs replaced according to predefined procedures. 

mi 7. The eignalRng method according to the preceding claim, wherein a 

procedure to be used for tha replacement is determined through comparison of 
the value to be replaced wtth predefined masks. 
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8. The derailing method according to one of the oto'ms 2 or 3, wherein 
saw signalling message protocol data units era MAP protoool date unit*. 

9. The sJgnafiing method according to one of the claims 4 or 5, wherein 
said falling conned ton control message protoool data units are SCCP protocol 
data units. 

10. The signalling method according to one of the preceding claims, 
wherein the said first and second subscriber identification for a subscriber ara 
stored in different fdentif ication modules. 

1 1 . Tha signalling method according to one of the claims 1 to 0. wherein 
tha said first and second subscriber identification for a subscriber are stored fn a 
common identification module. 

12 A conversion device for telecommunications nafworics, which can be 
connected to the signaling system of a first telecommunfcaffons network via a firsl 
signalling connection and to (he signaling system of a second telecommunica- 
tions system via a second signalling corurcction, comprising 

• e procedure selection table in which ara stored masks and numbers of 
procedure tables linked to these masks, 

- a comparison module which compares said masks with addresses of 
netooric units contained in signalling protocol data units received via said first, 
respectively second signalling connections, and which comparison module selects 
a said number of e pnooedure table on the basis or (ha result of (his comparison, 

- a conversion module, whfoh applies the procedures, contained in (he 
procedure table identified through the selected number, for converting signalling 
parameters, which sfgnaliing parameter* are contained in said signalling protocol 
data units, and 

* a rerouting module, which forwards signalling protocol data units with 
converted signalling parameters via said second, respectively first signalling 
connection. 

1 3. The conversion device of the preceding claim, therein ft comprises a 
subscriber Identification mapping ftweUoa which replaces the seoond subscriber 
identification contained In a signalling massage from the number area of tha 
second said telecommunications nefcwrfc with a first subscriber identification from 
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the number area of eald first tefeoommunfcetions network, and which replaoe* 
said first subscriber identification contained in a signalling mesaage-protocel data 
unit with a said second subscriber identification. 

1 4. Tha conversion device according to one of the claims 1 2 or 13, wherein 
il comprises an address mapping function for signalling messages, which replaces 
tha addresses, coniainad in signalling irosaego-praiocol date unit*, of netwwk 
units of a visited nafwok with addrasset of network units of aald second 
telecommunications network, or forwards them fcaiisparBnfly, and replaces the 
addresses, contained in signalling massage-protocol data units, of network units 
of said first telecommunications network with addresses of network units of said 
teoond telecommunications network. 

15. The conversion device according to one of the claims 12 to 14, wherein 
it comprises en address mapping function tor signalling connection control 
messages, which replaces the address, contained in a signalling connection 
control meesage-prolocol data unit of a called network una of said second 
telecommunicaltons network with an address of a network unK of said ftrsl 
telecommunications network, and replaces the address, contained in a signalling ' 
connection control message-protocol data unit, of e calling network unit of said 
first telecommunications network with en address of a network unit of said second 
tetecommunfcaftana network. 

16. The conversion device aooorcflng to one of the claim* 12 lo 15, wherein 
ft comprises an address mapping function for signaling connection control 
messages, which replaces the address, contained in a signaling connection 
oonlrol meesage-protoool data unit of a calling network writ of a vteited network 
with an address of a network unit of the eaid seoond telacomrminte&tfena network 
or forwards Jl transparently, and replaces tha address, contained in a signalling 
connection control message-protocol data unit, of a called network unit of said 
second telecommunications network with an address of a network unit of said 
visited network. 

17. The conversion device according to one of (ha claims 12 to 16, wherein 
it comprise* said procedure tables with predefined procedures, according to 
which procedures, during replacement of subscriber identifications andfer 
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addresses of network units, each replacement vatu* is selected on the ha*!* of 
the value to be replaced 

18. The conversion devtoe according to (tie preceding claim, wherein said 
procedure tabled comprise stored predefined mask*, whfch are oorrtpared with 
values to be replaced i« order to select a modification procedure to be used for 
thosa values to be replaced. 

1 9. The conversion device according to one of the claims 13 or 14, whereto 
safd signing message protocol data units are MAP protocol deta units. 

20. Conversion devtee acoordfrig to one of the daims 1 6 or 1 8. wherein 
said signalling connection control roaesege^wtocol date units are SCCP protocol 
data units. 
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